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FOREWORD 

This Indian Standard was adopted by the Bureau of Indian Standards on 18 October 1988, after the 
draft finalized by the Dyestuffs Sectional Committee had been approved by the Textile Division 
Council. 

Vat dyestuffs are most commonly used for dyeing and printing of cellulosic textile materials because 
of their very good all round fastness properties. Commercial vat dyestuffs are marketed in different 
forms, such as paste, supra paste, double paste, powder, powder cone, powder highly cone, 400 
powder, 800 powder, 2 100 powder, 4 200 powder, highly cone, ultra cone, microiine, ultra disperse, 
coloisol, FD grains, etc. These various marketing forms of vat dyestuffs differ from one another in 
respect of the dye content and the particle size. Depending upon the level of impurities present in the 
dyestuff, the same dyestuff obtained from different manufacturers, may differ in : (a) ease of reduction; 
(b) affinity of the sodium salt of the leuco vat dye towards cellulose; (c) ease of dissolution of the 
leuco vat dye in alkali; (d) rate and extent of dye uptake by cellulose; (e) ease of re-oxidation of the 
sodium salt of leuco vat dye into the original vat dye; (f) stability of dye; (g) sensitivity towards 
retarding or exhausting agents during dyeing; and (h) the ability to respond towards certain after- 
treatments, such as soaping at the boil. 

In order to minimize cost benefit ratio and lot-to-lot variation due to dyes from different manufac- 
turers, it is very essential to standardize dyes of same chemical constitution. 

Vat Green 1 ( Colour Index No. 59825 ) is most extensively used for dyeing and printing of textiles in 
brilliant green shades. It has strong affinity and very good levelling properties on cotton and good 
affinity for viscose at low temperatures. Viscose is dyed slightly duller at high temperatures then 
at a normal dying temperature. It has also good affinity for silk, wool and nylon. In unions; the 
viscose is dyed heavier than cotton at all temperatures. It is suitable for direct printing style. Strongly 
alkaline printing pastes should be avoided. Oxidation of the dye with bichromate does not alter the 
shade. It is dischargeable in pale and medium depths. It is also suitable for resist printing style. For 
white resists, an addition of dimethyl phenylbenzyl ammonium chloride is recommended. 

For the purpose of deciding whether a particular requirement of this standard is complied with, the 
final value, observed or calculated, expressing the results of a test or analysis, shall be rounded off in 
accordance with IS 2 : 1960 *Rules for rounding off numerical values ( revised )\ The number of 
significant places retained in the rounded off value should be the same as that of the specified value in 
this standard. 
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Indian Standard 



SPECIFICATION FOR 
VAT GREEN 1 FOR TEXTILE INDUSTRY 



1 SCOPE 

1.1 This standard prescribes the quality require- 
ments of Vat Green 1 used in textile industry. 

2 REFERENCES 

2.1 The Indian Standard listed in Annex A are 
necessary adjunct to this Indian Standard. 

3 CHEMICAL CONSTITUTION 

3.1 The chemical structure of the dyestuff shall be 
as given below: 



H,CO. 




// X-J/ \ 



/v^r\ 




NOTE — The method for the preparation of the 
dye, chemicaHy known as 16, 17 — dimethoxy- 
dibenzanthrone« is given according to DRP 411, 013 
in the book titled 'Chemistry of Synthetic Dyes* by 
K. Venkataraman, Vol IT, P 971. 

4 PHYSICAL STATE 

4.1 The dyestuflF shall be a dispersed mixture of 
the dye with auxiliary substances supplied in the 
form of a dustless powder with the dye content 
value as agreed to between the buyer and the 
seller when tested by the method prescribed in 
Annex B. The colour of the dye shall be brilliant 
green. 

5 IDENTIFICATION 

5.1 The colour of sodium salt of leuco vat dye 
prepared as prescribed in Annex C shall be blue, 
and the colour of vat acid prepared as prescribed 
in Annex C shall be bright red, 

5.2 With concentrated sulphuric acid, the dye 
shall give a reddish violet coloured solution which 
on further dilution gives a green precipitate. 



5.3 The dye shall be soluble in warm tetra- 
hydronaphthalene and insoluble in alcohol, 
chloroform and toluene. 

6 STANDARD DYESTUFF 

6,1 In order to compare the strength, tint, wetta- 
bility and spreading in water; and rate of develop- 
ment and rate of fixation of the dyestuff under 
test, a standard sample of the dyestuff shall be 
sealed according to the agreement between the 
buyer and the seller. The strength of the standard 
sample of dyestuff shall be assumed to be 100 
percent. The strength of the dyestuff under test 
shall be determined by the method prescribed in 
IS 4394 : 1988. 

6.1.1 The standard sample shall be kept in 
hermetically closed glass vessels in a dry dark 
place and shall be replaced by fresh one once 
every year. 

7 REQUIREMENTS 

7.1 The dyestuff shall meet the physico-chemical 
requirements given in Table 1 and 7»2 to 7.5. 

7.2 Colour Fasiness Properties 

The minimum colour fastness ratings of the dye 
on cotton yarn hanks dyed and after-treated by 
the method A/Ql prescribed in IS 4394 : 1988 
shall satisfy the requirements given in Table 2, 

7.3 Migration Properties of Dye 

The colour fastness ratings to staining of adjacent 
white cotton yarn hank, when tested by the 
method prescribed in Annex H shall be as follows; 



Temperature 

50°C 
80"C 



Rating for 
Staining 

1 
3-4 



7.4 Strike of Dye 

The difference in colour of the hanks, when 
tested by the method prescribed in Annex J, shall 
be equal to grey scale grade 2-3. 

7.5 Levelling Properties of Dye 

The difference in colour of the hanks, when tested 
by the method prescribed in Annex K, shall be 
equal to grey scale grade 3-4. 



1 
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Table 1 Phs sco-Chemical Requirements of Vat Green 1 

( Clause 7.1 ) 



SI 

No. 

i) 



Characteristic 



Strength of dye with respect to 
standard specimen, percentage 



ii) Tint 



iii) Filtering capacity limit of 
water suspension, A//rt, in 
g/100 ml 

iv) Wettability and spreading of 
dye in water 

v) Rate of development and 
fixation of dye on cotton fibre 



Requirement 

100 ± 2 

Like the standard specimen 
0-6 



Corresponding to the 
standard specimen 

Corresponding to the 
standard specimen 



Method of Test 

IS 4394 : 1988 



Visual examination on dyed 
yarn samples ( see NOTE ) 



Annex D 



Annex E 



Annex F 



vi) Redox potential of dye in mV, 742 Annex G 

Min 

NOTE — The assessment of tint may also be done instiumentally, wherever facilities are available. 



8 PACKING AND MARKING 

8.1 For smaller packing, the dyestulf in powder 
form shall be packed in polyethylene bags which 
shall be sealed and put in rustproof mJld steel 
containers of 0'5 kg or TOO kg capacity and 
having an opening of 75 cm or 13*0 cm 
( circumference ). tach container shall be made 
leakageproof by proper sealing of the end or 
corners. Each container shall be provided with a 
temperproof, spillproof and piiferproof sealing so 
as to avoid adulteration at intermediate stages. 
Such sealing device may consist of a mild steel 
ring and a plastic seal to be fitted around the neck 
of the container after seaming the capseaL The 
seal may also bear the monogram, the serial 
number and different columns at intervals making 
the replacement not very easy. A suitable number 
of such containers shall then be packed in wooden 
cases or HDPE containers lined with cushioning 
of corrugated paper board/synthetic cushion 
materials so as to mitigate shock and/or to protect 
surfaces from abrasion and/or to position an 
article in a receptacle. 

8.2 The dyestult in emulsion or paste form shall 
be packed in 5'0 or lO'O kg capacity container/ 
drum, m-ade of HDPE or polypropylene or 
corrugated fibre board lined with polyethylene 
or polyester film resins or with kraft paper 
combined with thermoplastic adhesives. The 
containers shall have an opening of I8'0 cm 
or 28 '0 cm_ ( circumference ) for convenient 
scooping out of the dyesluffat the time of use. 
Each container shall have a temperproof, spill- 
proof and piiferproof sealing as described for 
small containers. 



8.3 For medium packing of dyestufF in the range 
of 25 to 200 kg, drums or containers as described 
for dyestuff in emulsion or paste form shall be 
used, 

8.4 For bulk packing of dry 'flowable* powder of 
dyestuff to contain up to 2 000 kg of dyestuff, bulk 
bags made of HDPE or bulk boxes made from 
triple wall or two or more thicknesses of double 
wall corrugated fibre board laminated in the side 
walls by polyethylene or polyester film resin shall 
be used. 

8.5 In cases of packing of dyestuff for export, in 
addition to the above, the packing shall be such 
that it meets the requirements laid in the contract 
and also the requirements of shipping corpora- 
tions ( national and international ) and the 
insurance obligations to safeguard against unfor- 
tunate incidents. The packing shall be such that it 
is not damaged during transhipment, air freight 
or transport, and during loading and unloading. 

8.6 Each package shall be marked with the 
following: 

a) Name and class of the dyestuff according 
to colour index ( 3rd edition ); 

b) Dye content of dyestuff; 

c) Strength of dyestuff; 

d) Month and year of manufacture and 
product batch number; 

e) Trade name and/or trade-mark of the 
manufacturer, if any; and 

f) Net mass of each package. 



Table 2 Minimum Colour Fastness Rating of the Dye on Cotton Fibre 

( Clause 7.2 ) 
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8.6.1 Each package may also be marked with 
the information required by any other law in 
force, for example, excise regulations. 

8.6.2 Each package may also be marked with 
the Standard Mark. 

9 SAMPLING 

9.1 Lot 

All the packages of the same dye having the same 
dye content delivered to a buyer against one 
despatch note shall constitute a lot. 

9.2 Unless otherwise agreed to between the buyer 
and the seller, the number of containers to be 
selected at random from a lot shall be as given in 
Table 3. 

TabJe 3 Sample Size and Criteria 
for Conformity 

( Clauses 9.2, 9.3, 9.4 and 9.5 ) 



Lot Size 
( Packages ) 



(1) 

Up to 
JOl to 
301 to 
501 to 
801 to 



100 
300 
500 
800 

[ 300 



1 301 and above 



Sample Sixe 
( Packages ) 



(2) 

10 
15 

25 
35 
50 
75 



Permissible 

Number of 

Non-con 

forming 

Packages 

(3) 

1 

1 
2 
3 
4 
6 



Sub-Sample 

Size 
( Packages ) 



(4) 

5 
6 
7 
8 
9 
10 



9.3 For evaluating colour, filtering capacity limit 
of water suspension, wettability and spreading of 
dye in water, and colour of leuco vat and vat 
acid; the number of packages selected as in col 2 
of Table 3 shall constitute the test sample. 

9.4 For evaluating dye content, strength, tint, rate 
of development and fixation of the dye, redox 
potential, migration properties, strike, levelling 
properties and colour fastness ratings; the number 
of packages selected as in col 4 of Table 3 shall 
constitute the test sample. 

9.5 Criteria for Conformity 

The lot shall be declared conforming to the 
requirements of this standard if the following 
conditions are satisfied: 

a) The number of packages found non- 
conforming with respect to strength of dye, 
dye content, tint, filtering capacity limit, 
rate of development and fixation, redox 
potential, migration properties, strike, 
levelling properties, and wettability and 
spreading of dye in water does not exceed 
the corresponding number in col 3 of 
Table 3. 

b) The colour fastness ratings obtained in test 
satisfy the corresponding requirements. 

c) All the test specimens shall satisfy all other 
requirements specified in this standard. 



ANNEX A 

( Clause 2.1 ) 

LIST OF REFERRED INDIAN STANDARDS 



IS No. 



Title 



689 : 1988 Methods for determination of colour 
fastness of textile materials to hot 
pressing (first revision ) 

762 : 1988 Method for determination of colour 

fastness of textile materials to hypo- 
chlorite bleaching (first revision ) 

763 : 1988 Method for determination of colour 

fastness of textile materials to 
peroxide bleaching (first revision ) 

764 ; 1979 Method for determination of colour 

fastness of textile materials to 
washing : Test 3 ( second revision ) 



IS No. 

766 



Title 



1988 Method for determination of colour 
fastness of textile materials to rubb- 
ing (first revision ) 

767 : 1988 Method for determination of colour 

fastness of textile materials to water 
(first revision ) 

768 : 1982 Method for evaluating change in 

colour (first revision ) 

769 : 1982 Method for evaluating staining {first 

revision ) 

971 : 1983 Method for determination of colour 
fastness of textile materials to 
perspiration (first revision ) 
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IS No, 



Title 



IS No, 



Title 



973 : 1988 Method for determination of colour 
fastness of textile materials to soda 
boiling (first revision ) 

979; 1988 Method for determination of colour 
fastness of textile materials to 
mercerizing (first revision ) 

2454 : 1985 Methods for determination of colour 
fastness of textile materials to arti- 
ficial light ( xenon lamp ) (first 
revision ) 



3417 : 1979 Method for determination of colour 
fastness of textile materials to 
washing : Test 5 (first revision ) 

4394 : 1988 Methods for evaluating strength of 
homogeneous vat dyestuffs { first 
revision ) 

6152 : 1985 Methods for determination of colour 
fastness of textile material to weather- 
ing by xenon arc lamp (first 
revision ) 



ANNEX B 
( Clause 4.1 ) 
DETERMINATION OF DYE CONTENT 



P-1 Take a test specimen of the dyestuff of 
about 1 g in a weighing bottle and dry it to 
constant mass in a drying oven at 105 ± 3^C 
Cool the specimen in a desiccator charged with 
self-indicating silica gel or calcium chloride and 
obtain the oven-dry mass of the specimen to an 
accuracy of O'OCO 2 g with the help of an analytical 
balance. 

B-2 Prepare leuco vat of the dye as prescribed in 
Annex C and filter the solution on a Buchner 
funnel through Whatman filter paper No. 41 
under low pressure of 320 mm of mercury 
column. Repeat the procedure twice more with 
the residue left and collect all the filtered solution 
in a beaker. 

B-3 Oxidize the solution obtained in A-2 by 
bubbling a strong current of air through it for 
about 20 minutes and filter the solution through 



a weighed sintered filter crucible. Repeat 
the procedure twice more with the solution left 
and collect ail the residues on sintered filter 
crucible. Dry the crucible and the residue to 
constant mass in a drying oven at 105 i 3"C. 
Cool in a dessicator charged with self-indicating 
silica gel and weigh them to obtain the oven dry 
mass of the residue. 



B-4 Calculate 
the formula: 



the dye content, percent ( P)hy 



/>- -' xlOO 

W2 



where 

nil = oven-dry mass of the residue, and 

^2 = oven-dry mass of the specimen taken. 



ANNEX C 

( Clause 5A ) 
PREPARATION OF LEUCO VAT AND ACID VAT OF THE DYE 



C-1 PREPARATION OF LEUCO VAT 



Prepare a paste of 0*1 g of dye in Turkey red oil 
or a suitable wetting agent in a beaker. Add 20 ml 
of hot water ( 50^C ) to the paste with constant 
stirring. Then add the required quantity of sodium 
hydroxide solution and sodium hydrosulphite 
( see IS 4394 ; 1988 ) with constant stirring and 
allow to stand for 5 to 10 min. 



C-2 PREPARATION OF ACID VAT 

Prepare a leuco vat of the dye. Add an acid 
stable dispersing agent and glacial acetic acid 
slowly with constant stirring for about 5 minutes 
which gives acid vat of the dye in which the dye 
is precipitated in very finely dispersed state. 

NOTE — Instead of preparing the leuco vat and 
then precipitating the dye by oxidation, the dye may 
be dissolved in cold concentrated sulphuric acid 
and then precipitated by dilution with water. 
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ANNEX D 
( Table i ) 

DETERMINATION OF FILTERING CAPACITY LIMIT OF WATER 
SUSPENSION OF THE DYE 



D-1 Take 0'5 to TO g samples of the dye in steps 
of O'l g and weigh them correct to 0*01 g. 
Introduce the samples in cups of 150 ml capacity 
containing 50 ml of distilled water heated to TO'^C. 
Under stirring, add the dye in each cup and then 
make the volume in each cup up to 100 ml by 
adding distilled water at 70^C with constant 
stirring. Place the suspension in each cup for 5 
minutes on a water-bath at 70"C with constant 



stirring. Then cool the suspension and filter on a 
Buchner funnel through a Whatman filter 
paper No. 41 under low pressure of 320 mm of 
mercury column. 

D-2 Take that mass of the sample as fiUering 
capacity limit for which the filter paper is uni- 
formly coloured and the residues of the dye are 
visible in the place over the holes of the funnel. 



ANNEX E 

( Table 1 ) 
DETERMINATION OF WETTABILITY AND SPREADING OF DYE IN WATER 



E-1 Introduce 0*02 g of the test dye and the same 
amount of the standard sample of dye in separate 
glass cups of 200 ml capacity, in each of which 



100 ml of distilled water has been added. The 
test dye shall get wet and spread in the water at 
least as much as the standard sample of dye. 



ANNEX F 

( Table 1 ) 

DETERMINATION OF RATE OF DEVELOPMENT AND FIXATION OF DYESTUFF 



F-1 Carry out dyeing of a hank with the dye as 
prescribed in Method A/Ql of IS 4394 : 1988. 



F-2 Take another fiwQ hanks and dye as given 
in F-l except that the amount of dye and chemi- 
cals shall be double to that taken in F-1, and 
times of dyeing shall be 5, 10, 15, 20 and 25 
minutes for each hank rcspcctivc/y. 



F-3 Match the samples obtained in F-2 with that 
of F-1 and note the time of dyeing for the sample 
obtained in F-2 which exactly matches with the 
sample in F-1. 

F-4 Record the time of dyeing noted in F-3 as 
the time of half dyeing for the dyestuff. 

NOTE — The time of half dyeing is a measure of 

rate of development and fixation of tlic dyestuff. 



ANNEX G 

( Table 1 ) 
DETERMINATION OF CHARACTERISTIC REDOX POTENTIAL OF DYE 



G-1 PRINCIPLE 

The fully reduced vat dye in aqueous alkahne 
solution in the presence of known amount of 
sodium hydrosulphite powder is titrated potan- 
tiometricalJy against a standard solution of 
potassium ferricyanide. The value of potential is 
calculated and termed as 'characteristic redox 
potential'. 



G-2 TITRATION APPARATUS 

G-2,1 The potentiometric titration is carried out in 
the apparatus described in Fig. 1. It consists of a 
round bottomed pyrex flask of one litre capacity 
provided with a central neck A and six other 
narrow necks A^ to A^^ disposed symmetrically 
around A. The central neck carries the socket of 
a B-24 quickfit joint, in which is fitted a standard 
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metal gland carrying a link stirrer, L, through a 
reducer ( B-24-B-I9 ). The six narrow side necks 
carry sockets of B-19 joint. In A^ is fitted a 
microburette B, graduated to 0*02 ml and 
complete with side reservoir for the standard 
solution of the oxidizing agent, potassiiim 
ferricyanide. In ^^ and A^, fit two electrode 
containers through which two platinum electrodes 
A and E<i are passed ( A.^ and E^ cannot be seen 
in the figure ). The electrode consists of 2 cm 
length of bright platinum wire { 2 mm in dia- 
meter ) used at the end of a long, narrow, and 
soft glass tube. Mercury is added to the tube to 
facilitate connection A^ contains the connecting 
salt bridge of a mercuric oxide half-cell. The emf 
of the half-cell is experimentally determined 
using a saturated calomel electrode using OT N 
potassium chloride bridge and is found to be 168 
mV at 30°C. A^ in the figure contains an inlet 
tube for nitrogen gas, and an outlet for the gas 
is provided. A^ ( not ^qqr ) is provided for 
facilitating the addition of sodium hydrosulphite 
required for reducing the dye and is provided with 
a stopper. The flask is immersed in a thermostat 
kept at 30 ± O'l^^C. 

G-3 REAGENTS 

G-3.1 Caustic Soda So/ution 

0-1 N. 



G-3.2 Neutral Potassium Ferricyanide Solution 

0-2 N ( ANALAR Grade ). 

G-3.3 Sodium Hydrosulphite Powder 

Of minimum ^5 percent active matter content. 

G-3.4 Concentrated Sulphuric Acid 

G-3.5 Vat Green 1 Solution ( 05 Percent ro/v ) 

Prepared in concentrated sulphuric acid. 
G-4 PROCEDURE 

G-4,1 Assemble the apparatus as indicated in 
Fig. 1. Remove all the air from the apparatus by 
a rapid current of oxygen-free nitrogen. Transfer 
600 ml of air-free distilled water to the titration 
apparatus. Add to it 1 ml of 0*5 percent solution 
of the dye in concentrated sulpliuric acid while 
stirring. Then add required quantity of sodium 
hydroxide solution so that the final solution 
is O'l N. Bubble oxygen-free nitrogen rapidly 
through this dispersion for about one hour. After 
this period, add 200 mg of sodium hydrosulphite 
powder. Titrate this solution with potassium 
ferricyanide solution by adding 00, 0*5, 0*7, 0-8, 
0-9, ro, no, i-20, l-70, 2-70, 3-70, 4-70, 5-70 and 
670 ml of it, and measure the potential of the cell 
consisting of the mercuric oxide half-cell and the 
platinum electrode after each addition. 

G-4.2 Construct a titration curve of the observed 
potential and the volume of potassium ferri- 
cyanide solution used as indicated in Fig. 2. 




Titration Apparatus 



Volume of KsFeC CN \ Solution 
Addfd, ml 
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G-5 CALCULATIONS 

G-5.1 Calculate the concentration of leuco vat 
dye by the formula: 

\ A^ — { Concentration of dye \ l\ 
^ •' ~ V in moles/litre J^ V2 

where 

[ i4 ] = concentration of leuco vat dye in 
moles/litre, 

Vx = volume of RgFeC CN )a used for 
unoxidized leuco dye, and 

Kg = volume of KJFci CN )« used for 
complete oxidation of total leuco vat 
dye. 



G-5.2 Calculate the characteristic redox potential 
of the dye by the formula: 

^c = ^obs+2p In [ ^ ] 
where 

^c == characteristic redox potential of dye in 

mV, 

^obs ~ observed potential of dye in mV, 

7? = universal gas constant and its value is 
8*31 joule k ^mole \ 

T = absolute temperature, and 

F = number of coulombs in one Faraday 
and its value is equal to 96 500. 



ANNEX H 

( Clause 7.3 ) 

DETERMINATION OF MIGRATION PROPERTIES 



H-1 Carry out the treatments of an already dyed 
and a white hank of cotton yarn at 50°C for 40 
minutes at a liquor ratio of 30 ; 1 in a blank 
dyebath simultaneously by the method A/Ql as 
prescribed in IS 4394 : 1988. Also after treat the 
hanks as prescribed in IS 4394 : 1988. 

NOTE — The blank dyebath contains all other 
chemicals except the dyestuffs and the common salt. 



H-2 Similarly carry out treatment of another pair 
of a dyea and a white hank of cotton yarn 
at 80^C in a blank bath for 40 minutes at a 
liquor ratio of 30 : 1 and after-treat as given 
in HI. 

H-3 Assess the staining of the white-treated hank 
by comparing with the dyed-treated hank with the 
help of grey scale for staining ( see IS 769 : 1982 ). 



ANNEX J 
( Clause 7.4 ) 
DETERMINATION OF STRIKE 



J-1 Prepare dyebath of 5 percent depth for a 5 g 
cotton yarn hank as prescribed in IS 4394 : 1988. 
Enter the hank in dyebath, and turn steadily and 
continuously. After 2 minutes, enter a second 5 g 
hank in the dyebath and turn the hanks in the 
same way, After next 3 minutes, remove both the 



hanks and after-treat them by the procedure given 
in IS 4394: 1988. 

J-2 Assess the difference in colour of the two 
hanks by the grey scale for change in colour 
( see IS 768 : 1982 ). 



ANNEX K 
( Clause 7.5 ) 
DETERMINATION OF LEVELLING PROPERTIES 



K-1 Prepare a dyebath as given in J-l Enter a 5 g 
hank of cotton yarn in the dyebath and turn 
steadily and continuously. After 2 minutes, enter 
a second 5 g hank and turn both the hanks in the 
same way for next 3 minutes. Thereafter turn 
both the hanks for 1 min after every 5 min. After 
further 35 min (that is a total of 40 min), 



remove both the hanks 
given in IS 4394 ; 1988. 



and after-treat them as 



K-2 Assess the difference in 
hanks by the grey scale for 
{see IS 768 : 1982). 



colour of the two 
change in colour 
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Standard Mark 

The use of the Standard Mark is governed by the provisions of the Bureau of Indian 
Standards Act, 1986 and the Rules and Regulations made thereunder. The Standard Mark on 
products covered by an Indian Standard conveys the assurance that they have been produced 
to comply with the requirements of that standard under a well defined system of inspection, 
testing and quality control which is devised and supervised by BIS and operated by the 
producer. Standard marked products are also continuously checked by BIS for conformity 
to that standard as a further safeguard. Details of conditions under which a licence for the 
use of the Standard Mark may be granted to manufacturers or producers may be obtained 
from the Bureau of Indian Standards. 



Bureaa of Indian Standards 

BIS is a statutory institution established under the Bureau of Indian Standards Act, 1986 to promote 
harmonious development of the activities of standardization, marking and quality certification of goods 
and attending to connected matters in the country. 

Copyright 

BIS has the copyright of all its publications. No part of these publications may be reproduced in 
any form without the prior permission in writing of BIS. This does not preclude the free use, in the 
course of implementing the standard, of necessary details, such as symbols and sizes, type or grade 
designations. Enquiries relating to copyright be addressed to the Director ( Publications ), BIS, 

Revision of Indian Standards 

Indian Standards are reviewed periodically and revised, when necessary and amendments, if any, are 
issued from time to time. Users of Indian Standards should ascertain that they are in possession of 
the latest amendments or edition. Comments on this Indian Standard may be sent to BIS giving the 
following reference: 

Doc : No. TDC 38 ( 2404 ) 

Amendments Issued Since Publication 



Amend No. 



Date of Issue 
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BUREAU OF INDIAN STANDARDS 



Headquarters : 



Manak Bhavan, 9 Bahadur Shah Zafar Marg, New Delhi 110002 
Telephones : 331 01 31, 331 13 75 



Regional Offices : 

Central : Manak Bhavan, 9 Bahadur Shah Zafar Marg 
NEW DELHI 110002 

Eastern : 1/14 C. I. T. Scheme VII M, V. I. P. Road, Maniktola 
CALCUTTA 700054 

Northern : SCO 445-446, Sector 35-C, CHANDIGARH 160036 
Southern ; C. L T. Campus, IV Cross Road, MADRAS 600113 



Western : Manakalaya, E9 MIDC, Marol, Andheri ( East ) 
BOMBAY 400093 

Branches : AHMADABAD. BANGALORE. BHOPAL. BHUBANESHWAR. 
GUWAHATL HYDERABAD, JAIPUR. KANPUR, PATNA. 
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